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Background: Psychological problems are common among dialysis patients. We studied the prevalence of
psychological problems in a cohort of Chinese peritoneal dialysis (PD) patients.
Methods: We studied 167 unselected adult PD patients from a single dialysis unit. Psychological status and
social support were assessed by the Hospital Anxiety and Depression Scale (HADS) and the Medical Outcomes
Study Social Support Survey, Chinese version (MOS-SSS-C) questionnaires, respectively.
Results: With the HADS questionnaire, 33 (19.8%) and 76 patients (45.5%) had at least mild anxiety and
depression symptoms, respectively. With the MOS-SSS-C questionnaire, 13.8% of patients had borderline
social support, and 4.2% had poor social support. There was a close internal correlation between HADS and
MOS-SSS-C scores. A higher HADS depression score was noted in male patients (8.19 ± 6.80, p = 0.023),
elderly patients (r = 0.189, p = 0.033), and those with no full-time job (7.47 ± 4.31 vs 4.45 ± 2.16, p = 0.011).
Patients who needed four daily exchanges had a significantly lower overall MOS-SSS-C score than those on
three daily exchanges (248.4 ± 96.5 vs 284.5 ± 87.3, p = 0.032). Patients with poor compliance to drug had a
higher HADS anxiety score (7.80 ± 4.44 vs 4.25 ± 4.17, p < 0.001) and lower MOS-SSS-C overall score (184.6 ±
115.9 vs 287.5 ± 91.2, p < 0.001), but the HADS depression score was similar.
Conclusion: Psychological symptoms are highly prevalent in Chinese PD patients. Depressive symptoms are
common in elderly male patients without full-time jobs. On the other hand, anxiety symptoms and poor social
support are associated with poor compliance to various aspects of treatment. [Hong Kong J Nephrol 2005;7(2):
82–9]
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INTRODUCTION
Psychological problems are common in the general
population, and are particularly prevalent among
patients with end-stage renal disease (ESRD) [1]. In
Chinese adults over the age of 60 years without renal
failure, 10–15% have symptoms of depression [2]. In
comparison, around 20–40% of patients on dialysis
have depressive symptoms [1,3]. In peritoneal dialysis
(PD) patients, it has been reported that psychological
problems are associated with a higher risk of peritonitis
[4,5], and the severity of depressive symptoms is related
to the perception of illness [6]. The presence of
depressive symptoms and lack of social support are
strongly associated with malnutrition [7]. Depressive
symptoms are an independent predictor of death in PD
patients [8]. In addition, greater levels of perceived
social support are associated with reduced levels of
depressive affect, lower perceived burden of illness, and
better satisfaction with life [9,10].
There are many causes of psychological problems
in ESRD patients, including the complicated medica-
tion and dialysis regimen, the stresses associated with
the disease, hospitalization and other treatment-related
complications [11]. However, the prevalence of psy-
chological problems in Chinese PD patients has not
been reported, and the clinical factors associated with
psychological problems in PD patients have not been
studied. This cross-sectional study was conducted to
determine the prevalence of psychological problems
and the degree of social support amongst Chinese PD
patients in Hong Kong. We further explored the clinical
factors associated with psychological problems and
their potential implications.
PATIENTS AND METHODS
Patient selection
We studied all adult PD patients from the Renal Unit
of the Prince of Wales Hospital, Hong Kong, who
attended the regular dialysis clinic from 11 April to 13
May 2005. Verbal consent was obtained.
Data collection
Baseline clinical data including age, sex, duration on
dialysis, PD regimen, body weight and height,
underlying renal disease and presence of comorbid
conditions were obtained by chart review. All patients
were interviewed to obtain data on physical mobility,
employment status, ability of self care, requirement of
a helper for the dialysis procedure, and compliance
to dietary restriction, medication, as well as dialysis
regimen. Physical mobility was classified into the
following categories: fully ambulatory, need assistive
device, need wheelchair, and need stretcher. Self care
was assessed in the following items: bathing, toileting,
dressing, feeding, and going outdoors. The patient was
considered to be fully independent in self care if
assistance was not required in any of these activities,
and partly dependent if they needed help in at least one
activity. Requirement of a helper for the dialysis pro-
cedure was assessed separately and not considered as
part of “self care”. Compliance was assessed by di-
rect questioning and self reporting. For compliance to
medication, dietary restriction and dialysis regimen,
adherence to over 90% of the prescription was
considered to be good compliance, 70–90% adherence
was regarded as fair compliance, and below 70% as
poor compliance. Psychological status and social
support were assessed by the Hospital Anxiety and
Depression Scale (HADS) and the Medical Outcomes
Study Social Support Survey, Chinese version (MOS-
SSS-C) questionnaires, respectively. The questionnaires
were administered in the waiting area of the dialysis
clinic by four investigators (KYL, HSYC, VKHL,
LYHM). Our previous study showed that Cohen’s kappa
concordant coefficient for agreement between observers
was 0.84 [12], which is an excellent level of agreement.
Assessment of nutritional status
Nutritional status was assessed by serum albumin levels
and subjective global assessment (SGA). The latter was
performed by four investigators (KYL, HSYC, VKHL,
LYHM). The four-item seven-point system was used
[12,13]. The four items for assessment were: change in
body weight, the degree of anorexia, the amount of
subcutaneous tissue, and muscle mass. The four
individual item scores were then combined to generate
a global score, which also took into account the clinical
judgement of the observers and, thus, did not represent
the simple arithmetic aggregate of the four individual
item scores. All SGA items were rated subjectively on
a scale from 1 to 7, where 1 or 2 is severe malnutrition,
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3–5 is moderate to mild malnutrition, and 6 or 7 is mild
malnutrition to normal nutritional status [13]. Serum
albumin was measured by the bromocresol purple
method.
HADS
We administered the Chinese version of the HADS
questionnaire [14], which has been previously validated
[15]. Briefly, the HADS score comprises seven anxiety
items and seven depression items, and questions are
answered on a four-point scale from 0 to 3. Anxiety
and depression subscores are calculated, with higher
scores representing greater psychological distress. The
total HADS anxiety and depression subscores are 21
each, with higher scores indicating more severe
symptoms. A score of 8–10 indicates mild symptoms,
11–15 moderate symptoms, and 16–21 severe
symptoms.
MOS-SSS-C
We administered the MOS-SSS-C questionnaire, which
has been previously validated in Chinese [16]. The
MOS-SSS-C is a brief, self-administered, multidi-
mensional, social support survey that was decided
for patients in the Medical Outcomes Study [17].
It contains 19 functional supports, which are allocated
into four subscales for analysis: tangible support (TS),
affectionate support (AS), social interaction support
(SIS), and emotional informational support (EIS).
Each item is scored from 1 to 5, with a higher score
representing a better availability of social support. A
score for each social support subscale was calculated
by adding the scores of the items, and was transformed
so that the lowest possible score was 0 and the highest
possible score was 100. As described previously [16,
17], a score of 0–25 in each item indicates poor support,
26–50 borderline support, 51–75 fair support, and 76–
100 good support. An overall score of the MOS-SSS-
C was obtained by adding up the scores of the four
subscales.
Statistical analysis
Statistical analysis was performed by SPSS for
Windows, version 11.5 (SPSS Inc, Chicago, IL, USA).
All data are expressed as mean ± standard deviation
unless otherwise specified. Since the distributions of
the HADS and MOS-SSS-C scores are heavily skewed,
they were compared by the Mann-Whitney U test or
Spearman’s rank correlation coefficient as appropriate.
A p value of less than 0.05 was taken as statistically
significant. All probabilities were two-tailed.
RESULTS
We approached 173 PD patients, of whom six declined
to participate for personal reasons. We interviewed the
other 167 patients. The baseline demographic and
clinical data are summarized in Table 1. One hundred
and twenty-seven patients (76.0%) had three exchanges
per day, while the others had four exchanges per day.
A total of 51 patients (30.5%) were at least partly
dependent in their daily living, while 25 patients
(15.0%) required a helper for the dialysis exchange.
The employment status of our patients is summarized
in Figure 1.
Prevalence of psychological problems
The distribution of HADS anxiety and depression
scores of the study patients is summarized in Figure 2.
According to this instrument, 19.8% and 45.6% of
Table 1. Baseline demographic and clinical data for 167 Chinese
adult peritoneal dialysis patients
Sex (M:F) 80:87
Age, yr (range) 60.7 ± 13.4 (22–88)
Duration of dialysis, mo (range) 42.9 ± 40.1 (2–215)
Height, cm (range) 159.4 ± 7.9 (142–177)
Weight, kg (range) 59.9 ± 10.5 (34.6–94.3)
Body mass index, kg/m2 (range) 23.4 ± 4.1 (16.1–37.8)
Renal diagnosis, n (%)
   Glomerulonephritis 58 (34.7)
   Diabetic nephropathy 44 (26.3)
   Polycystic kidney 4 (2.4)
   Hypertensive nephrosclerosis 10 (6.0)
   Obstructive uropathy 9 (5.4)
   Others/unknown 42 (25.1)
Major comorbidity, n (%)
   Diabetes mellitus 58 (34.7)
   Ischemic heart disease 19 (11.4)
   Cerebrovascular disease 12 (7.2)
   Peripheral vascular disease 3 (1.8)
Figure 1. Employment status of patients.
Full-time job
6.6%
Housewife
19.8%
Retired
34.7%
Unemployed
9.6%
Not fit to work
29.3.%
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Figure 2. Distribution histogram of the Hospital Anxiety and
Depression Scale (HADS) score: (A) anxiety subscore; (B) depres-
sion subscore. A higher score indicates more severe symptoms. In
general, a score of 8–10 indicates mild symptoms, 11–15 moderate
symptoms, and 16–21 severe symptoms.
Figure 3. Distribution histogram of the Medical Outcomes Study
Social Support Survey, Chinese version (MOS-SSS-C) overall
score. A higher score indicates better social support.
patients had at least mild anxiety and depression
symptoms, respectively. Specifically, 8.4% of patients
had mild anxiety symptoms, 9.0% had moderate
symptoms, and 2.4% had severe symptoms. More
importantly, 23.4% of patients had mild depression
symptoms, 15.0% had moderate symptoms, and 7.2%
had severe symptoms.
The distribution of total MOS-SSS-C scores of the
study patients is summarized in Figure 3. According to
this instrument, 13.8% of patients had borderline social
support, and 4.2% had poor social support. The
distribution of the four individual subscale scores is
summarized in Figure 4, and the degree of support in
these four aspects is summarized in Table 2. Positive
SIS and EIS are more commonly deficient in our
patients, with 30.6% and 41.7% of patients having
borderline to poor support, respectively, in these
aspects. There was a close internal correlation between
the HADS and MOS-SSS-C scores, as summarized in
Table 3.
Clinical factors contributing to psychological
problems
We further analysed the clinical factors that were asso-
ciated with the presence of psychological problems.
Male patients had a lower total MOS-SSS-C score
(253.9 ± 95.4 vs 297.5 ± 80.7, p = 0.003) and a higher
HADS depression score (8.19 ± 4.26 vs 6.80 ± 4.28,
p = 0.023) than female patients, but the anxiety scores
were similar. There was a modest but statistically
significant correlation between patient age and HADS
depression score (Spearman’s r = 0.189, p = 0.033) but
not the anxiety score. Although patient age did correlate
with the MOS-SSS-C TS, SIS and EIS subscores,
there was no relation with the overall MOS-SSS-C
score (details not shown). The presence of comorbid
conditions, including diabetes, ischemic heart disease,
cerebrovascular disease and peripheral vascular disease
did not affect the HADS or MOS-SSS-C scores (details
not shown).
There was a modest relation between patients’ phy-
sical capability and the presence of psychological prob-
lems. Patients who were partly dependent regarding
their daily activities had a marginally higher total MOS-
SSS-C score (296.8 ± 85.0 vs 267.6 ± 91.7, p = 0.054).
On the other hand, patients who required a helper for
the dialysis exchange had similar scores with other
patients in both questionnaires. Patients working full-
time had distinctly lower HADS depression scores than
the others (4.45 ± 2.16 vs 7.47 ± 4.31, p = 0.011), but
the anxiety score was similar. Full-time workers also
had higher MOS-SSS-C AS, SIS and EIS scores than
the others, and the difference in overall MOS-SSS-C
score was also significant (328.4 ± 69.4 vs 276.6 ±
90.5, p = 0.03).
The overall SGA score inversely correlated with the
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HADS anxiety and depression scores (r = –0.317 and
r = –0.343 respectively, p < 0.001 for both), as well as
the MOS-SSS-C total score (r = 0.202, p = 0.009).
Further analysis showed that overall, the SGA score
correlated with the AS, SIS and EIS subscores, but not
the TS subscore of the MOS-SSS-C questionnaire
(details not shown). On the other hand, serum albumin
level did not correlate with the HADS or MOS-SSS-C
scores.
There was a significant interaction between psy-
chological problems and dialysis therapy in our patients.
Patients who needed four daily exchanges had a
significantly lower overall MOS-SSS-C score than
those on three daily exchanges (248.4 ± 96.5 vs 284.5 ±
87.3, p = 0.032), and the MOS-SSS-C AS subscore was
also significantly lower. However, there were no dif-
ferences in the HADS anxiety and depression scores
between patients with three and four daily exchanges.
Psychological symptoms were also related to patients’
compliance to dietary restriction, medication, and
adherence to dialysis regimen, as summarized in Table
4. In essence, patients with fair or poor compliance had
a higher HADS anxiety score and lower MOS-SSS-C
overall score than those with good compliance,
indicating that non-compliant patients had more severe
anxiety symptoms and inferior social support.
DISCUSSION
In this cross-sectional study, we found that psy-
chological symptoms are highly prevalent in Chinese
PD patients, but their social support is usually ade-
quate. Depressive symptoms are particularly com-
mon in elderly male patients without full-time jobs and
in patients who are not on a transplant waiting list. On
the other hand, anxiety symptoms and poor social
support are associated with poor compliance to various
aspects of treatment. It is interesting to note that
although there was a close internal correlation between
the HADS and MOS-SSS-C scores, their absolute
scores indicated a high prevalence of psychological
symptoms, but inadequate social support was not
common.
Our findings are consistent with those of previous
reports. A number of studies have evaluated the
association of social support and compliance with
medical therapy [18,19]. Social support has been asso-
ciated with compliance in hemodialysis patients [20,
21], although findings have been variable and partly de-
pend on factors assessed in different populations [22].
Hemodialysis patients who perceived substantial family
support had lower levels of interdialytic weight gain
and better biochemical compliance measures [23].
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Figure 4. Distribution histogram of the Medical Outcomes Study Social Support Survey, Chinese version (MOS-SSS-C) score:
(A) tangible score; (B) affectionate score; (C) positive social interaction score; and (D) emotional informational score. A higher score
indicates better social support in the responsible area.
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It is interesting that although there is a close internal
correlation between the HADS depression score with
the anxiety score and MOS-SSS-C score, depression
and lack of perceived social support have different
clinical implications. Although physical measures [24],
exercise training [25], and antidepressant therapy
[26,27] are often effective for treating the depressive
symptoms of dialysis patients, providing appropriate
social support is equally important to ensure compliance
to treatment. We found that patients working full time
had a lower HADS depression score than the other
patients as a whole. However, the latter consists of a
heterogeneous population including housewives,
retirees, those who are unemployed and those unfit to
work. The benefit of open employment may therefore
be overstated by this rather crude comparison.
Table 2. The degree of social support in the four aspects of the Medical Outcomes Study Social Support Survey, Chinese version*
Good Fair Borderline Poor
Tangible support 96 (57.5) 41 (24.6) 17 (10.2) 11 (6.6)
Affectionate support 88 (52.7) 49 (29.3) 18 (10.8) 10 (6.0)
Positive social interaction support 60 (35.9) 54 (32.3) 28 (16.8) 23 (13.8)
Emotional informational support 43 (25.7) 53 (31.7) 43 (25.7) 26 (15.6)
*Data presented as number of cases (%).
Table 3. Correlation matrix showing the internal validity of the Hospital Anxiety and Depression Scale (HADS) and the Medical
Outcomes Study Social Support Survey, Chinese version (MOS-SSS-C) scores
HADS MOS-SSS-C
Anxiety Depression TS AS SIS EIS Overall
Anxiety r = 0.449* r = –0.062 r = –0.178† r = –0.264 r = –0.159† r = –0.202‡
Depression r = –0.103 r = –0.397* r = –0.514* r = –0.398* r = –0.429*
TS r = 0.487* r = 0.436* r = 0.414* r = 0.694*
AS r = 0.686* r = 0.787* r = 0.882*
SIS r = 0.743* r = 0.870*
EIS r = 0.885*
*p < 0.001; †p < 0.05; ‡p < 0.01. TS = tangible support; AS = affectionate support; SIS = social interaction support; EIS = emotional
informational support.
Table 4. Relationship between psychological problems and compliance to treatment*
         Compliance
Good Fair to poor p
HADS anxiety score
   Dietary restriction 4.33 ± 3.97 6.67 ± 4.85 0.4
   Drug compliance 4.25 ± 4.17 7.80 ± 4.44 < 0.001
   Dialysis exchange 4.60 ± 4.18 6.17 ± 4.78 0.2
HADS depression score
   Dietary restriction 6.87 ± 4.04 8.27 ± 4.36 0.12
   Drug compliance 7.37 ± 4.27 11.2 ± 5.22 0.5
   Dialysis exchange 7.46 ± 4.26 7.58 ± 5.18 0.9
MOS-SSS-C overall score
   Dietary restriction 296.8 ± 93.2 248.3 ± 97.2 0.001
   Drug compliance 287.5 ± 91.2 184.6 ± 115.9 < 0.001
   Dialysis exchange 283.1 ± 86.6 194.6 ± 102.5 0.004
*A higher HADS anxiety or depression score indicates more severe symptoms, and a higher MOS-SSS-C score indicates better social
support. HADS = Hospital Anxiety and Depression Scale; MOS-SSS-C = Medical Outcomes Study Social Support Survey, Chinese
version.
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In the present study, because of limited manpower,
we interviewed only 167 consecutive PD patients
attending the dialysis clinic for follow-up. It was pos-
sible that selection bias existed because healthier pa-
tients required less frequent follow-up and, as a result,
were less likely to be interviewed. Ideally, all patients
should be surveyed so that the results can be more
representative. The percentage of full-time workers in
our present study is relatively low, which also suggests
a certain selection bias in our subjects. However, the
baseline demographic characteristics of the recruited
patients were similar to those that were previously
reported in our locality [28,29], suggesting that our
study patients are representative of the overall dialysis
population.
The ideal diagnostic test for psychological problems
in ESRD patients remains controversial. In the present
study, we used the HADS questionnaire, which has
been validated in Chinese patients [15] and can reliably
identify anxiety and depressive symptoms. The HADS
questionnaire has been found to be reliable in hemo-
dialysis patients [30], but the sensitivity is sometimes
questioned because anxiety and depressive symp-
toms are often mixed and difficult to differentiate.
Martin et al suggested that the clinical utility of HADS
in the assessment of anxiety and depression in ESRD
patients may be enhanced by using the HADS total
(all items) score as an index of psychological distress
[31]. However, this approach has not been validated
by subsequent study [32].
The ideal instrument for identifying problems of
social support in ESRD patients is also controversial.
Previous studies have tried the Satisfaction with Life
Scale (SLS) and the Multidimensional Scale of
Perceived Social Support (MSPSS) [33], but their
reliability has been questioned. In the present study,
we used the MOS-SSS-C questionnaire. The MOS-
SSS-C is a psychometrically sound multidimensional
measure for the evaluation of functional aspects of
perceived social support by Chinese patients with
chronic disease [16]. However, it should be noted that
the MOS-SSS-C questionnaire has not been validated
specifically in ESRD patients. In addition, some im-
portant components of social support, such as fam-
ily support, living arrangements, marital status and
relationship, which all play crucial roles in affecting a
patient’s emotional status, are not assessed by the
MOS-SSS-C questionnaire.
The optimal assessment of treatment compliance
in PD patients is controversial. We used self reporting
of percentage of adherence, which was crude and
unreliable. Theoretically, drug compliance would be
better determined by direct pill counting and computing
the exact number of pills actually taken as a percentage
of the total number to be taken. Home visit inventories
are probably the gold standard for assessment of
compliance to PD regimen, but the technique is labor-
intensive [34]. The expression of measured-to-predicted
creatinine generation ratio has been proposed as an
index of compliance to PD regimen [35], but subsequent
studies have shown that the parameter is not reliable
[36,37]. In the present study, we used simple direct
questions for the assessment. Although not absolute-
ly reliable, a previous study found that this technique
is generally adequate for an accurate diagnosis and
management of adherence problems [38].
Our study did not explore the effects of psy-
chological problems and social support on the long-
term clinical outcome of PD patients. In fact, very little
research in this area has been done with ESRD patients,
a group at high risk for depression and increased mor-
tality [39,40]. Social support has been consistently
linked to improved health outcomes in numerous stud-
ies from the United States and abroad, as well as in
populations with various chronic illnesses characterized
by different geographic settings, socioeconomic status,
and ethnic backgrounds [41,42]. Several studies have
shown an association between survival and perception
of social support in ESRD patients of different ethnic
backgrounds [39,43–45].
In summary, psychological symptoms are highly
prevalent in Chinese PD patients. Depressive symptoms
are common in elderly male patients without full-time
jobs. On the other hand, anxiety symptoms and poor
social support are associated with poor compliance to
various aspects of treatment. Attention to the psycho-
social problems of PD patients represents an important
aspect of holistic care of these patients.
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